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SPECIFICATION 
1. Title of the Invention: 

PROCESSING OPTICAL SYSTEM FOR LASER MARKING 
2 . CLAIMS : 

A processing optical system of a laser marking apparatus 
comprising; 

a laser-beam light-source; 

an expander for expanding laser beams emitted from said 
laser-beam light -source ; 

a scanning optical system for scanning laser beams from 
said expander; and 

a processing lens; 
said processing optical system further comprises a mask 
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comprising a plurality of apertures each being disposed in the 
center of laser beams close to emitting-outlet of said expander 
in order that said apertures can be positioned in symmetry per 
one-quarter rotation against light axis of laser beams, each 
of said apertures has such a magnitude being more than 
one-twentieth and less than one-fifth the laser beam, whereby 
providing processing surface with such a light -intensity 
distribution corresponding to aperture-position of said mask. 

3. DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Utility) 

The present invention relates to a processing optical 
system in a laser marking apparatus, more particularly, to such 
an optical system based on consideration for improving marking 
quality by way of spatially modulating laser beams. 
(Prior Art) 

Such a laser marking apparatus used for processing 
semiconductor marks pattern such as characters and control 
number on the surface of semiconductor wef er at a high speed 
in the state without being in contact therewith. 

FIG. 3 exemplifies a structure of the laser marking 
apparatus. Direction of laser beams output from an oscillator 
1 is varied by 90 degrees via a reflection mirror 2, and then, 
laser beams permeate through a beam expander 3 for expanding 
width of beams before being incident upon an optical scanner 

4. After forming pattern via the optical scanner 4, patterned 
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beams arrive at processing surface 6. 

Including laser marking, the above laser process is one 
kind of thermal treatment, in which, by causing laser beams 
to be absorbed by the surface of material being processed, the 
processed material is dissolved or instantaneously evaporated 
to further cause dissolved particles, i.e., dust, to be 
scattered. 

Conventionally, laser marking is executed against such 
a semiconductor wefer before being subject to a polishing process , 
and thus, even though scatter of dust is generated, dust is 
removed in the following polishing process , thus raising no 
problem. On the other hand, in the case of executing marking 
during the process for manufacturing semiconductor, dissolved 
particles are apt to damage wefer surface or cause adhesive 
property of mask to be degraded during photo -etching process 
or further cause generation of abnormal growth of vapor phase 
via presence of dissolved particles as the core during epitaxial 
vapor-phase growing process, thus raising critical problem. 
(Problem to be solved by the Invention) 

To solve the above problem, there has been such a demand 
for developing marking method totally being free from generation 
of scattered dust . In order to materialize such a marking method , 
such a marking method free of dust scattering via suppression 
of the laser output has been conceived by way of using an 
attenuating filter in the state in which laser output remains 
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stable, or by way of varying magnification of beam expander, 
or by way of executing marking process at such a position being 
deviant from focal surface. 

In the above marking method, it is possible to secure line 
width and magnitude of characters as the first factor to 
determine discernibility of printed characters. However, 
inasmuch as sectional form of processed object can be smoothened, 
printed characters are discernible solely via a specific angle, 
and yet , light-scatter on the sectional surface of the processed 
object as the second factor to determine discernibility of 
characters can not be secured to full extent as defect . 

The object of the invention is to provide such a processing 
optical system of a laser marking apparatus being free of dust 
scattering and enabling printed characters to be easily 
discernible. 

(Means for solving the problem) 

In order to achieve the above object , the processing optical 
system usable for laser marking according to the invention 
comprises the following : a laser-beam light -source; an expander 
for expanding laser beams emitted from said laser-beam 
light - source ; a scanning optical system for scanning laser beams 
from said expander; and a processing lens; wherein the optical 
system further comprises such a mask comprising a plurality 
of apertures each being disposed in the center of laser beams 
close to emitting outlet of said expander in order that said 
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apertures can be positioned in symmetry per one-quarter rotation 
against light axis of laser beams; each of said apertures has 
such a magnitude being more than one- twentieth and less than 
one-fifth the laser beam, whereby providing processing surface 
with such a light intensity distribution corresponding to 
aperture position of said mask. 

According to the above structure, light- scat terable 
sectional structure having a number of recesses and projections 
is formed in processing slits to cause light -scattering 
possibility to be promoted to facilitate easy discerning of 
printed characters, 
(Embodiments) 

Referring now to the accompanying drawings , an embodiment 
of the invention is described in detail below. FIG. 1 is a 
perspective view designating an embodiment of the processing 
optical system according to the invention, which comprises a 
beam expander 7 , a mask 8 having apertures being disposed in 
order to provide laser beams with spatial modulation , a scanning 
optical system 9 for generating pattern such as characters on 
the processed surface, and a processing lens 10. The mask 8 
has a plurality of circular or rectangular apertures 8a, which 
are disposed in symmetry per one-quarter rotation either in 
symmetry against light axis or at random. The mask 8 is set 
to such a position causing such a light-intensity distribution 
corresponding to the aperture position to be formed on the 
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processing surface in the neighborhood of galvano emission 
outlet. Magnitude of the apertures 8a disposed at the 
symmetrical position per one-quarter rotation is in a range 
from 0.25 ~ 1 . Onm (1/20 ~ 1/5) per side or in diameter when 
beam diameter is 5nm. 

FIG. 2 designates sectional structure of the processed 
object treated by the processing optical system having the above 
structure. A slit 12 is formed by laser beams, valley-bottom 
portion 12a and the peak 12b are respectively provided with 
approximately 5pm ~ 50pm of pitch, whereas depth is in a range 
from 2500A ~ 1pm. It should be understood that the pitch of 
the valley bottom and the peak is not always uniform, but it 
will become such a form containing high light -scattering 
characteristic. 
(Effect of the Invention) 

As has been described in detail above, according to the 
processing optical system related to the invention, it is 
possible to materialize such a marking being free of dust scatter 
otherwise caused by scattering of dissolved particles of the 
processed material and yet enabling characters to be easily 
discernible. 

Further, inasmuch as there is no need of using such laser 
beams having high-intensity output, it is possible to not only 
contract dimension of laser oscillator, but dimensional 
contraction is also possible for the marking apparatus. 



6 



Further, in terms of safety, when executing laser marking, 
inasmuch as intensity of laser beams scattered or reflected 
from the processed surface is relatively low, there is such 
an advantage to minimize visible harm. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view designating an embodiment 
of the processing optical system according to the invention: 

FIG. 2 designates an example of structure of 
light -scattering sectional view of the processed object 
generated by the optical system related to the invention; and 

FIG. 3 is a block diagram of a conventional scanning marker 
optical system. 

Explanation of the Reference Numerals: 

1 : Oscillator 

2: Reflection mirror 

3 : Beam expander 

4, 9: Galvano-type optical scanner 

5, 10: Lens 

6, 11: Processed surface 
7 : Beam expander 

8 : Mask 
FIG. 3 

1: Oscillator 

3 : Beam expander 
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